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whom great credit is given for classifying the species of bacteria
known at that time and forming a basis of classification and nomen-
clature on which subsequent systems have been built.
Pasteur had deserted the field of fermentation when he investi-
gated the cause of silkworm disease. Koch's definite discovery of
the anthrax organism stimulated Pasteur to delve into the causes
of animal and human diseases. He confirmed Koch's work on
anthrax and in 1877 clarified the relationship of another organism
to an acute and fatal disease. He established the cause of malignant
edema as being due to an anaerobic organism which he termed
Vibrion septique. Pasteur then turned his attention to the nature
of disease and to immunity. His classical studies on anthrax immu-
nity laid the foundation of prophylactic treatment of infectious
diseases. Koch turned his attention to the perfection of laboratory
procedures during the course of which he made monumental dis-
coveries of bacteria, the most important of which was the tubercle
bacillus which he demonstrated in 1882. So it was due largely to
the efforts of Koch and Pasteur that the Germ Theory of Disease
became a fact, the science of medical bacteriology became estab-
lished, and the field of medicine became revolutionized.
The Development of Laboratory Methods. The perfection of
the microscope, the discovery that cotton plugs protect culture
media from air-dust contamination, and the conclusion that inter-
mittent boiling kills bacterial spores are three very important con-
tributions to laboratory technic previously discussed. Progress in
bacteriology was delayed, however, by the lack of proper methods
of staining bacteria and of separating one type of microorganism
from another in a pure culture.
Dyes, such as carmine, had been used for the staining of tissues
until aniline and the coal-tar dyes were prepared in 1856. Herman
Hoffman is given first credit for using carmine and fuchsin in stain-
ing bacteria in 1869. The practical use of dyes in bacteriology dates
from 1875 when Carl Weigert used methyl violet to stain cocci in
tissues. Koch turned his attention to the use of stains which he per-
fected in 1877 enabling him to stain the flagella of bacteria. He used
heat to fix the bacterial film to the slide in 1881. On March 24, 1882,
Koch read his first paper on the cause of tuberculosis, a discovery
brought about by staining the films of tuberculosis matter with
alkaline methylene blue and subsequent treatment with vesuvin
and Bismarck brown. Paul Ehrlich, a cousin of Weigert, contributed
to the chemical knowledge of stains, introduced the technic of
staining blood-films in 1881, and in 1882 improved on the technic of
Koch for staining tubercle bacilli. Christian Gram of Denmark
introduced the technic now known as the "Gram stain" in 1884; by
this method all bacteria are separated into two groups, Gram-
negative and Gram-positive.